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(54) TURBO-BLADE CRACK DETECnON MEANS 



(71) MOTOltEM-UND TURBINEN- 

Union Munchen Gesellschaft Mrr 
BESCHRANKTEL Haftung, formerly M.A-N. 
Turbo Gjn.b»H^ a German Company, of 

5 Dachauer Strasse 665, Miinchen-Allach, 
Germany, do heiieby declare the invention, 
for which we pray, diat a patent may be 
granted to us, and the method by which it is 
to be performed, to be particulariy descnbed 

10 in and by the following statement: — 

This invention relates to tiirbo-blade crack 
detection means, for a tobo machine for early 
detection of turbo-bladfe failure caused by 

- incipient cracks. ■ 
15 ' Only in very rare cases will the failure of 

blades in a turbo machine take the form of an 
; instantaneous complete separation throughout 
die whole cross-section. Usually, an mapient 
7- crack will occur in a partitnilar zone in a par- 
20' . ticular type of blade, and then will propagate 

- oily after a certain period of continued stress 
to such ah extent that a. final fracture occurs. 

' It is this final fracture that will then.cause me 
secondary damage which frequcndy means the 
25 complete destruction of the machine. 

The invention aims at preventing the de- 
velopment such secondary damage^ by 
attempting to detect an incipioit crack m a 
blade as early as possible. 
30 Accordingly the present mvcnuon provides 
: a combination of a turbo-blade having a resis- 
tance wire embedded therein wi± an elecmc 
circuit ccmnected to said wire and operative 
to detect a change of resistance in the wire 
35 due to a crad: in the blade- . 

In a particular embodiment of the mven- 
tion, the resistance wire is incorpwated in a 
peripherally extending region of the blade or 
at least in an area of the blade which is 
40 diought to be most prone to incipient cracky 
this wire normally completing the signal 
circuit which vnll be brotoi if a crack occurs, 
thereby triggering a signal. 

It would be possible to connect several 
45 blades of one stage of a turbo machine, all 
blades of one stage or blades of sevend stages 
of the machine to a common main signal cir- 
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cint. These may be stator as well as rotor 

blades. - »• . - 

Reference will now be made to the drawmg 
in which the figures .are schqnatic prcsenta- . 
tions and . .. . .. ^ 

Figure 1 is a view ctf a bl^de with a warn- , 
iug signal circmt wire accordmg to an embodi^ 
ment of the inventibnV ^ 

Figure 2 is a CToss-sa:tipn through the . 

of Figure 1,-. V'./M. 7^ . 

Figure 3 is an 'arrangement iaccording to an^ 
embodiment of the ihvention fitted to aJset of; 
stator blades, and ^' y • ' ' -X^i-J^-^^ h^ ' 
Figure 4 is aSa . au^^ ^ 
an embodiment of the mvention fitted to a set 
of rotor blades, '^^■^>. -'ry . 

Referring to Ingufe j, in a blade 1 aii arda . 
or region maikcd by shading 2 is - diought .t^^ 
be especially prone to indpieht blade ,;cracfe^ . 
and blade failur^^^A .resistance^ 3, is m- : 
corporated in .bkdd :i and routiedrthrQugh .a . 
peripheral blade area . 2:. Resistai^ ; 
leaves the blade /wa blade root 4. and is,, at- 
terminals 5, 6, coiSnect^ to a circ^ 
prising an electri<^ warnmg circ^ 
a drcuit 7 diown in Figure 3) to*\mich a sigj ' 
nal indicating tmit is comiected,~Th<s"indfca^^^^^ ' 
ing unit may be one with an bptiad/ or- 
acoustic warning signal. It is indexed 8 'in 
Figure 3. *: ' 

Within area 2, the connection between resis- 
tance wire 3 and blade 1 must be such that 
resistance wire 3 will be broken when a blade 
crack occurs in area 2, an example for such a 
blade crack being shown by line 9. When this 
blade crack 9 occurs, die reastance in the 
warning circuit is suddenly and considerably 
increased, thus triggering the warning si gnal . 
In this w^ it will be possible to readily 
detect a blade crack from the outside and to 
remove and replace the blade before a blade 
failure with the possible consequent destruc- 
tion of the ounplete machine. 

In the embm&nent of Figure 3 all blades 
1 of a stator are connected to die c ornmo n 
warning circuit 7 with indicating unit 8, 
and ia the embodiment of Figure 4, ail blades 
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1 of a rotor are connected to a slip-ring con- 
tact 

WHAT WE dJUM IS: — 

1. A combination of a turbo-blade having a 
resistance wire embedded therein with an 
electric circuit connected to said wire and 
operative to detect a change of resistance in 
the wire due to a crack in die blade. 

2. A combination according to claim 1, in 
wbidx idle resistance wire is embedded in the 
blade so as to estend through blade areas most 
susceptible ta cracking and in sudi manner 
that cracking in any of said areas will tend to 
break the wire. . 

3. A oKnbinadon according to clann 1 or 
daim 2 wherein tfse wire extends along a 
peripheral r^on of the blade. 

4. A combination according to any cme of 
claims 1 to 3 wherein said decttic. circuit has 
visual or jurbusac meians for indicatin the 
presence _of a crack. ' . ; .' . : 

5. A turbo-^nachine . haying ; a cpmbinaaon 



according to any one of the preceding claims . 

6. A n^chine according to claim S having 
several or all the blades of one or more stages 
so constructed, interconnectBd, and ccat- 
nected to one such electric circuit. 

7. A turbo-machine having a con:ibinaaon 
substantially as hereinbefore described widi 
reference to Figures 1 and 2 togedier with 
Figure 3 and/or Figure 4 of the accomj^ny- 
ing drawing. 

8. A combination according to any^ one of 
daims 1 to 4 substantially as hereinbefore 
described with reference to Figures 1 and 2, 
togaher widi Figure 3 and/or Figure 4 of 
the accompanying drawing. 

HASELTINE, LAKE & CO., 
Chartered Patent Agents, 

Hazlitt House, 
28 Southampton Buildings, 
Chancery Lane, . 

Agents for ; the Applicants- 
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1239349 COMPLETE SPECIFICATION 

1 Ct-IPPT drawing Is a reproduction of 

1 dncci Original on a reduced scale 
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